ON THE SERIES SPECTRA OF THE ELEMENTS
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row (P) correspond to the variable term in the " principal series1'
which is emitted by transitions from these states to the first state
in the S row. The D states correspond to the variable term in the
" diffuse series," which like the sharp series is emitted by transitions
to the first state in the P row, and finally the B states correspond
to the variable term in the "Bergmann" series (fundamental series),
in which transitions take place to the first state in the D row. The
manner in which the various rows are arranged with reference to
one another will be used to illustrate the more detailed theory
which will be discussed later. The apparent capriciousness of the
combination principle, which I mentioned, consists in the fact that
under the usual conditions of excitation not all the lines belonging
to possible combinations of the terms of the sodium spectrum appear,
but only those indicated in the figure by arrows.

The general question of the fixation of the stationary states of
an atom containing several electrons presents difficulties of a pro-
found character which are perhaps still far from completely solved.
It is possible, however, to obtain an immediate insight into the
stationary states involved in the emission of the series spectra by
considering the empirical laws which have been discovered about
the spectral terms. According to the well-known law discovered by
Bydberg for the spectra of elements emitted under the usual con-
ditions of excitation the functions fy (n) appearing in formula (14)
can be written in the form
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where $k(n) represents a function which converges to unity for
large values of n. K is the same constant which appears in formula
(5) for the spectrum of hydrogen. This result must evidently be
explained by supposing the atom to be electrically neutral in these
states and one electron to be moving round the nucleus in an orbit
the dimensions of which are very large in proportion to the distance
of the other electrons from the nucleus. We see, indeed, that in
this case the electric force acting on the outer electron will to a
first approximation be the same as that acting upon the electron
in the hydrogen atom, and the approximation will be the better
the larger the orbit. atomic number is exactly what was to be expectedillator
